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LIMITED WARRANTY 

SHARP ELECTRONICS CORPORATION Mitnnu HI Calculator iwoducu io th« H'*?nn purchma' io bt U»9 Horn 
MllCtiW mittdali Kvd woskmwuhip tnO *Sf*«i aa 'fMi' Any luch cMI«ci gr io luimth ■ naw o« iquW pvt •« 
fKhmya. ijuraot bnu>>ii. ihroupn Mlhooiid Sharp F #c»c v Sarvicv Cinur 

Thu wnimiy doai noi K»t*v io any appaaraac* >nmi ng( to any product who»a has t*«n dam*g*d o« 

dafacvd. nor to any product tut**(tad io ituwu. abnormal Hi<a or Handling, nor io any product Murad or 
r«paired by oditr than an auihomad Sharp Factory Sarvica Carttci That warranty doai not apply aouty product 
purchatad guard* tf* Umud Stau>. hi lamtoriai or pnttuiuii 

Tna pari«sl o< tiki warranty co*art qm III y«ar on paru and ona III year an labo* from daw ol purchaa. *»c*pt 
tha solar can cortiamaci on th# a afar calculator. which can u war ran tad (ax ahray Of yaan from data ol origmaa 
purchaa 

Thu warranty anti tin tna original porchaoar to hava aha «i>ranna paru and 'aDOf rendered at no coil Icrinn pc-’Od 
Ol tha warranty daicribad abov* whan aha calculator u cwr«ad Or ituppad rnio an auihomad Sharp F aco'y Snwc* 
Can tar toolbar with proof of purchaa 

Thu ihail ba tha aacluuw wniun warranty of tha original pu ret.a tar and naithar thu warranty nor any oihar 
warranty aapraiiad or anplud than aatand btyond tha pa nod of lima tittad atwn In no a««ni than Sharp t* ii»M« 
for conirouanii «< economic damage or contaQuanuaf damaga ua propariy Soon ataui do not allow a limitation on 
how long an implied warranty Inti or an axtuuan ol con*eq u ent>ai damage, to tha abova bmiUVon and aaduuon 
may not appfy in you In addition thu warranty yna tpeci/c Kgal righu. and you may haw oafw< tigFtli which 
vary from tiala to ttau 



OPE RATION AL NOTES____ _ ____ 

To insure trouble free operation of your SHARP calculetor, we recommend the following: 

1. The calculator should be kept in areas free from extreme temperature fluctuation, moisture and 
dust. 

2. A soft, dry cloth should be used to clean the calculator. Do not use solvents or a wet cloth. 

3. If the calculator will not be operated for an extended period of time, remove the batteries to 
aboid possible damage caused by battery leakage. 

4. When you are using an AC adapior/charger, turn off the power switch prior to connecting or 
disconnecting the AC cord. 

5. Do not incinerate used batteries when disposing of them. 

6. If service of your calculator Is required, use only an authorized SHARP service center. 
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THE KEYBOARD 


AC adaptor connecting terminal 


* 



Power 

switch 


Special function 
'mode selector 


Store memories/ 
Parenthesis selector 


Degree/Radian/ 
Grad selector 


Numeral 

keys 


tge Decimal 
key point key 


c 


KJOCCOQOOUItJrOtOtOtOOOUl 


7. Logarithmic function. ^ 

8. Square and cube root. 

9. Power function .. 

10. Vy IX th root of .. ® 

11. Factorial. 

12. Permutation. 

13. Combination. 

14. percent calculation.~~ 

SPECIAL CALCULATIONS."3 

1. Plot calculation. 

2. Statistical calculation.r* 

3. Calculation of quadratic equation.* 

4. Integration.... 

5. Complex number calculation and coordinate conversion. 

A. Complex number calculation. 

B. Coordinate conversion.® 

6. Calculation of the vector. 

CALCULATION RANGE. “ 

SPECIFICATIONS. 
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Function key 

Hyperbolic/arc hyperbolic key 
Trigonometric/inverse trigonometric 

function key 

Degree/minute/second « Decimal 

degrees conversion key 
Natural/common antilogarithm key 
Natural/common logarithm key 
Square and square root key 
Y*/VY key 

Exponent/Pi key 

Open parenthesis/percent change key 


Close perenthesis/reciprocal key 

Clear entry /cube root key 

SD Clear key 
^ Division/factorial key 
^ Memory-in/store 1st memory key 

Multiplication/permutation key 

|£j Recall memory/recall 1st memory key 

Subtraction/combination key 

Memory plus/store 2nd memory key 
m Addition key 
g Equals/recall 2nd memory key 
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Degree/Radian/Grad selector 

' «— « ««**. conversion, 

‘■RAD" m v Eni,res ar >d answers are in decimal degrees. 

"CPArv- " ~ 6n,ires and answers are in radians. 

GRAD position* - Entires and answers are in grads. 

•GRAD: A new degree system which is being used ,n Europe 

(1009 = 90°= 1 [rad}). 

Store memories / parenthesis selector 

inO^Zn", ™” o™™'” "" “*• ™ ~V. «, I In „ 

"2M" Bosilion _ M. ,„a M. „„ d „ „„„ 
n J. tk‘"T ~ “” a " onr.mOvses 

«*» ... »»«», .s ... „ 

Special function mode selector 

*• '."..ion nv.no,, , 0 “.^ « .CTi “* ™ ""''Win, 

keys through the symbol display window. assigne to four (4) special function 


Special function keys 

Used to perform each of the six 16) special functions, 
e The format between each mode and the calculation 

© . 


Plot mode 


0,t— N (Normal calculation)- 

I-N< 

—STAT (Statistic calculation) 

—EQ (Quadratic equation) 

— / (Definite integration) 

.— a + vi (Complex number calculation) 
—V (Vector calculation) 


-Normal calculation mode 


| 5-—21 
-( 


—-RAD 


Note: (T) 

© 

© 
(41 


Speical function mode selector 

Can be set by the one of the special function keys 

2M/( ) selector 

nEG/RAD/GRAD Selector 
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I 0> f9l Numeral key* 

Used to enter numbers. 

Ex. 123 -+ mmm 


CD 


Decimal point key 

Positions the decimal point in an entered number. 


ex. 12.3 - mi 2 ii • im 
o .4 - mm 


1 ^/—l Change sign key 

Changes the sign of the displayed number from a positive to a negative or from a nega¬ 
tive to a positive. 


| p | Function key 

This key is to be operated when designating the second function (labeled in orange) of 
the function keys or the special function keys. (i.e. log, cos" 1 , *^/x , etc.). 

23 SUED - log 23 

_ coa M 

•5 (jF~l [cop -k cos" 1 0.5 

• In the calculation examples shown below, the operation of function keys are represented 
as follows; 
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STOI 

l*»*l . 


RCL1 

[RM~1 


STQ2 

fM+] e 


Memory-in/store 1st memory key 

Clears the contents of the independent memory and replaces it with the number in the 
display. To clear the memory depress the [~C~l key followed by the [*^m| key. 

If depressed following the (_F I kev. clears the contents of the 1st memory and replaces it 
with the number in the display. 

Recall memory/recall 1st memory key 

Displays the contents of the independent memory. 

If depressed following the [~F~1 key, displays the contents of the 1st memory. The 
contents of the 1st memory remain unchanged. 

Memory plus/store 2nd memory key 

Used to add the number displayed or a calculated result to the contents of the 
independent memory. 

Ex. Multiply 5 by 9 and add the answer to the contents of the memory. 

Key operation Display 

5[XD9[M+] - , 45. 

If depressed following the |_~F I key, clears the contents of the 2nd memory and replaces 
it with the number in the display. 
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rt! 


nPr 

cs- 


nCr 

CE 3 - 




362880. 


log (1) I In I (First function) 

EJ (2) f'F 1 Tlog I (Second function) 

Division/factorial key 
Orders division. 

If depressed following the l F I kev. calculates the factorial of the displayed number. 

Factorial of n (nl) ■» n • In—1) ■ (n—2).2- 1 

Ex. 91 - 9CEED -* 362880. 

Multiplication/permutation key 
Orders multiplication. 

If depressed following the l F ( key, a permutation nPr will be calculated. 

Ex. ,P, - 7(ZD033[=D -* 210. 

Subtraction/combination key 
Orders subtraction. 

If depressed following the l F I kev. a combination. nCr will be calculated. 

Ex. ,C, - 7 COn|E)3[=Ll - 35. 

Addition key 
Order addition. 


RCL2 Equals/recall 2nd memory key 

| — ~| a Completes the arithmetic function (+, —, x, t), y x , x \fy , nPr and nCr calculations. 

• If depressed following the I F 1 key, displays the contents of the 2nd memory. The 
contents of the 2nd memory remain unchanged. 


tan " 1 

[tan) 


Trigonomelric/inversa trigonometric function key 

Used to obtain the sine, cosine or tangent of e displayed number. 

Ex. Find the sine 30 in degrees 
Find the cosine 0.8 in radian 
Find the tangent 40 in grads 

Key operation Display 

DEG 30 [sin] - 0.5 

RAD .8 (cot] - 6.967067094-01 

GRAD 40 Gin] - 7.265425277-01 

If depressed following the IF I kev. the inverse trigonometric functions are calculated. 

Ex. Find the arc sine of 0.5 in degrees 
Find the arc cosine of 0.7 in radians 
Find the arc tangent of 1 in grads 
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7.953988295-01 


I hyp I 


Key operation Display 

DEG .5 mg - 30. 

RAD .7[T]^3- 7.953988295-01 

GRAD 1 (JOS - 50. 

Hyperbolic/arc hyperbolic key 

• If depressed before a trigonometric key, the hyperbolic function (sinh, cosh, tanh) will 
be calculated. 


7.585837015-01 


CED. 


Ex. sinh 0,7 .7 [hrp)[Tin] - 7.585837015-01 

When the [~F I keys are depressed before a trigonometric key, the inverse hyper¬ 
bolic function (sinh" 1 , cosh - ', tanh' 1 ) is calculated. 

Ex. cosh” 1 2 2CEHE'E3 (c°I] - 1.316957897 

Y*/ Vy key 

Raises a number to a power. 

Ex. Calculate 4 2 - 7 and (5 x 71* 

Key operation Display 

4 LS 2.7 dH - 42.22425313 

5 [>D 7 C2D 4 C=D - 1500624.998 


10 * Natural/Common antilogarithm key 

1 1 * Calculates the antilogarithm base e & base 10 of the number displayed. 


Ex. Calculate e 4 

Key operation 
4 fe*l 

Ex. Calculate 10 12 - 2 

Key operation 
12.3 mflQJl 


Display 

54.59815002 


Display 

1.995262313 12 


-UJWO 

(*«§. 


Degree/mi nuts/second +♦ Decimal degrees conversion kay 
Converts degrees/minutes/seconds to their decimal equivalents. 
Ex, Converts 12 30'45” to its decimal equivalents. 

Key operation Display 

12.3045 -► 12.5125 


17 


log 

□f). 


If depressed following the I F ] key. calculates the Xth root of y. 

Ex. Calculate *\/243 

Key operation Display 

243[T](M1 5 [=□ - 3. 

Square and square root key 

Gives the square of the number displayed. 

If depressed following the I F I key, calculates the squre root of the number displayed. 
Ex. 14 1 - 14 [HH - 196. 

n/196 = 196CESID - 14. 

Natural/Common logarithm key 

Used to obtain the logrithm base e (e =. 2.718281828) & base 10 of the number displayed. 
Ex. Calculate In 8 


Key operation 

e oa 


Ex. Calculate log 30 


Key operation 

30 mnsgi 


Display 
2.079441542 

Display 

1.477121255 


If depressed following the (~F I key, converts decimal degrees to degree/minute/second. 
Ex. Converts 12.5125 degrees to degree/minute/second. 

Key operation Display 

12.5125 |T]@ - 12.304500 (12°30'45") 


|~G ~ Clear key 

Clears the contents of the calculation registers in accordance with the position of the 
selector for selectable special functions. 


Special function mode selector 


• N 

(Neutral & 
plot mode) 


"2M" 

(2 memories) 

"( )" and plot mode 


• STAT (STAT mode) 

• EQ (Equation mode) 

• / (Integration mode) 

•a + bi (Complex number mode) 
•V (Vector mode) 


Function of the|_C_Jkey 

Clears the numbers and instructions 
except for all memories (M, M,, M,) 

Clears the numbers and instructions 
except for the independent memory 
(Ml 


Clears all of the numbers and 
instructions in the calculator. 
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• 2M and ( ) ; 

• Special function mode selector; 

• Plot mode: 

• Statistical mode: 

• Equation mode; 

• Integration mode: 

• Complex number mode: 

• Vector mode: 

3 V~ 

Clear entry and cube root key 
Used to clear an incorrectly entered number. 

Ex. . When 213 instead of 231 is entered by mistake. 

213 - 213. 

EE - o 

231 231. 

• If depressed following theCHD key. calcuiates the cube root of the number displayed 

• V343 « 343[T](5g- + 7. 



See page on 8 
See page on 6 
See page on 54 
See page on 5 g 
See page on 66 
See page on 71 
See page on 74 
See page on 86 



• If depressed following the(_F.Jkey, gives the percent multiplication and division, and 
percent increase. 

Ex. 650x 15% = 

650 15 DDES-* 97.5 

7C Exponent/Pi key 

| EXP] « Used to enter the exponent of a number. 


Ex. Key operation Display 

2.3x10“ 2.3 (H3 24 2.3 24 

2.3x10-’ 2.3 [|xp]9(+/3 2.3 -09 

1x10-’ 3 Sp|7[53 1. _Q7 


• If depressed following the |_FJ key, the constant tr (it = 3.1415926531 is entered. 
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1/1 Close parenthasis/raciprocal key 

| ) | • Used to close parenthesis. 

• If depressed following the [jJ key, calculate the recproca. of the number displayed. 
Ex. Calculate — 

8 

Key operation Disp l ay 

8 CEDQZs) - 0.125 

— Open parenthesis/percent change key 

(_J_J • Used to open parenthesis. This key works up to 2 levels. 

Ex. 123 -r | 39 x 12 (52 + 65) ] = 

N mode, ( ), PLOT • : 

_^ BDCQ 39 CE 3 i2Ecg 52 m 65mmr^~u 30 .75 

* PLOT: means no set PLOT mode 

Note: TheQJandCDkeys are not effective in the following conditions- 

select or"" m ° da eXCePt ^ N m0d<1 h the 'action mode 

I When ; h LOT°m?d n e bVeL ^ »■«•» ** m .he "2M". 
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All entries or answer will be displayed in either floating decimales or scientific notation. (See page 
30.) When operating in scientific notation, the minus symbol will be displayed to the left of the 
number (i.e.: mantissa or exponent). 

The following symbols are displayed in the symbol portion. 

O : Minus symbol 

Indicates that the number in the display following the ‘" is negative. (Minus symbol of 

the mantissa floats in accordance with the number of the digits of the mantissa.) 
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: Error symbol 

Appears on the mantissa symbol portion when an overflow or error is detected. 

I*’ '• Independent memory symbol 

Appears on the mantissa symbol portion when a number other than 0 is stored in the 
independent memory. 

£*(o)‘ 1st memor V (M, ) and 2nd memory (M a ) symbol 

Appear on the exponent symbol portion when numbers other than 0 are stored in the 1st & 
2nd memories. 

These symbol appear in both "2M" and "( )" position. But in the case of “I )" position, 
when the open parenthesis/percent change key (r^) is depressed following the function 

keys (i.e. x these symbols appear. - 

: Plot symbol 

Appears on the mantissa symbol portion when the plot mode is selected. 

O : Imaginary number symbol 

Appears on the mantissa symbol portion when the root is an imaginary number in a quadra¬ 
tic equation. 

: Answer symbol 

Appears on the mantissa symbol portion when the complex number, vector and coordinate 
conversion calculations are being performed. 
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Note 

• Keeping the dead battery in the battery compartment may result in the damage to the calcula¬ 
tor due to the solvent leakage of the battery. So remove the dead bBttery promptly. 

• Always replace both batteries at the seme time. 

• When installing the Ni-Cd battery pack EA-18B, refer to Fig. 2. 

RECHARGING AND AC LINE OPERATION 

1. Recharging 

The procedure for operation by AC adaptor-charger is as follows: 

II Turn the EL-5001 power switch to OFF. 

2) Insert the adaptor-charger plug into the AC adaptor connecting terminal of the EL-5001 and 
insert the power plug into AC outlet. 

3) A discharged battery will be fully charged after being connected to the adaptor-charger for 
15 hours. (See Fig.) 

4) Td finish charging, remove the adaptor-charger from both the AC outlet and the EL-5001 
with the power switch being set at OFF. 

5) A fully charged battery provides approximately 7 hours of the continuous operation. 
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BATTERY REPLACEMENT _ 

Dimming of the display indicates that the batteries should be replaced or recharged. 

(The right most digit and the left most digit of the display become darker than the other digits.) 
Batteries: Two "AA” dry batteries or the Ni-Cd battery pack EA-18B. 

Recharger: EA-17 

1. Turn off the power switch. 

2. Remove the battery cover by sliding it in the direction of the arrow on the cover. (Fig. 1) 

3. Replace the battery. Be sure that the “+" and mark on the battery correspond to the "+" 
and mark in the case. (Fig. 1) 

4. Replace the battery cover. Rechargeable 

, . Battery taMe,v 

cover . \ Ribbon to take 

i / \ out pack 


K® m/ 

f o» (® 



Fig. 1 

In the case of 
dry battery 


-•Fig. 2 
In the case of 
rechargeable battery 


gote: i) When rechargeable battery operation of the calculator is done after purchasing or stored 
unused for three months or more, please note the following. 

The display may not work when the power is turned on. 

This is because the capacity of the rechargeable battery Is lowered due to 

TtiisTase connect the AC adaptor.harger with AC outlet and then use the calculator 
on the AC line operation with the calculator switch set at ON. Alter the calculation, 

recharge the battery by setting the power switch at OFF. , . . hat . 

ii) Never use any AC adaptor or charger except EA-17 & never use any rechargeable bat 

iii) To ie avoId Ce a P ny E uan 8 sfent voltage from the AC adaptor/charger, the EL-5001 should be 
turned OFF before plugging it in. 

2. AC Line operation 

The procedure for operation by AC line is as follows. 

1) Turn the EL-5001 power switch to OFF. 

2! Insert the adapor-charger plug into the AC adaptor connecting termmal of the EL-5001 
and then insert the power plug into AC outlet. 

3) Turn the EL-5001 power switch to ON. 
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OVERFLOW ERRORS 



I© 

I© 


AC terminal 


Adaptor 

EA-17 


CAUTION 

Use of other than AC adaptor/charger EA -17 a m . 

proper voltage to your SHARP calculator & will cause damage ^ EA ‘’ 8B maV ""'V *">" 


vvnen tms OCCUrS, 


mere art.several stations which will cause an overflow or an error condition 
E 0. will be displayed. ThaCSkey must be used to reset the error condition. 

The following will cause an overflow and errors. 

’■ { h x e , a o b *?! U,e Va ' Ue ° f 3 calcu,ati0 " reiult ^ greater than 9.999999999 x 10” or smaller than 

2. When a number is divided by 0 (zero, A -f 0)- 

3 ' smll“ e i x 10- » a reSU “ ° f CalCUlB, ' 0,> " 9rea,Bf ' han ^£*99999 x 10” or 

4. When using scientific calculations, an overflow or an error occurs when the calculations which 
is out of the calculation range on page 91 are performed. 
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OPERA TIONS_ _ 

BEFORE OPERATION 

• In this model, the keys needed in each mode are made effective for the operations and the 
other keys are electronically iocked to avoid mis-calculations. 

(As for the relation between the effective keys and the mode, see page 30.) 

• Entries may contain a maximum of 10 digits (9 decimates) when working in floating decimal 
system. Additional digits entered will be ignored. 

Ex. Enter Display 

12345678912 1234567891. 

1.2345678912 1.234567891 

• The exponent portion of the entry may contain 2 digits. If more than 2 digits are entered, 
only the last 2 digits entered will be accepted. 

Ex. 5 lexpl l23 5. 23 

• In the calculation examples shown below; the special function mode selector must be in the 
"N" and non-plot mode unless otherwise specified. 


Display system 

• All answers exceeding 10 integers or with an absolute value smaller than 1 and exceeding 9 
decimals (Ex. 0.1234567B91) will automatically be converted into scientific notation. 

• During the calculation of the machine, on the left most digit of the display (mantissa 
symbol portion) will be lit. 

• To obtain an accurate result, be sure to perform the following operation before starting calcula¬ 
tions. 


Power switch "ON” 
111111111 1 X |[~= I 


(Display) 

0. 

1.234567898 
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The table for the relations between the effective keys and the mode. 


Mode 

N 

STAT 

EQ 

/ 

a + bi 


Keys 

( ) 

2M 

PLOT 


C. CE, 0-9, • , EXP, +/- 

X 

X 

X 

X 

X 

X 

X 

X 

F, hyp, arc hyp, sin, cos, tan, 
sin" 1 , cos" 1 , tan" 1 , e*, 10*, In, log, 

*\sT, . * 

X 

X 

X 

X 

X 

X 

X 

X 


29 


30 




NORMAL CALCULATIONS 


+ , - , x , * , = 

X 

1 


X 

— 

X 

X 

X 

y x . x 'Jy 

X 

n 

n 


- 

- 

- 

- 

nCt, nPr 

X 

D 


X 

- 

- 

- 

- 

M+.x-M, RM 

X 


X 

- 

- 

- 

- 

- 

( . ) 

X 


- 

- 

- 

- 

- 


STO 1, ST0 2. RCL 1, RCL 2 

- 

■a 

- 

- 

_ 

- 

- 


A% 

X 

i 

- 

- 

- 

- 

- 


-*DEG, -+ D.MS, nl 

X 

D 

Bl 

X 

X 

X 

X 

D 

I, II , HI , IV , 

A 

D 


X 

X 

X 

X 

a 


Note: • x : Effective, A : Effective I key (Plot) only, — : Not effective (ineffective) 
• 1, Q, ID, IV : Special function keys. 


1. Four arithmetic calculations 
Ex. 1 123 - 45.6 + 789 - © 

Ex. 2 230,000 x (-240) t- 0.12 = © 

Ex. 3 (54 x 10* + 6.76 x 10‘ ) 4 (1.25 x 10 M ’ ) = @ 


Key operation 

Display 

Note 

123[~—~]45.6m789r=~l 

866.4 

Ans. © 

230000 nn 240 [V-ll -T 1 

.12 (HD 

-55200000. 

-460000000, 

Ans. © 

54 (EXP15 m 6.76 fixp) 6 FT) 

1.25 (HE 12 (SI CH) 

12160000. 

9.728 18 

Ans. © 


e When entering a negative number, operate as follows;Numeral key(s) IV-1 . 
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2. Constant calculation 


321 

+ 357 - 

. © 

Constant: addend 

654 

+ 357 = •••• 

. © 


987 

+ 357 « •»• 

. © 



Key operation 

Display 

Note 

321 l~+P357 [~=~1 

678. 

© 

654 dD 

1011. 

© 

987 dl 

1344. 

© 

Ex. 2 579 - 159 =. © 

Constant: subtrahend 


456 - 159=. (?) 



123- 159 =. © 



Key operation 

Display 

Note 

579l~—~|159(~=~I 

420. 

© 

456r=n 

297. 

© 

123 dl 

-36. 

© 


Ex. 3 742 x 450 =. © Constant: multiplicand 

742 x 235 =. © 

742 x89x 10‘= - © 


Key operation 

Display 

Note 

74 2r~X~l450r=~l 

333900. 

© 

235dl 

174370. 

© 

89flxpl6d~l 

6.6038 10 

© 

Ex. 4 862 -r 8 .. © 

Constant: Divisor 


751 -F 8 .. © 



-624 v8 =. © 



Key operation 

Display 

Note 

862merHi 

107.75 

© 

751 dD 

93.875 

© 

624|vDd~] 

-78 

© 
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3. Memory calculation Ex. 2 (121 + 92 - 27) x (90 + 72) -5- (214 - 133 + 12) = 

• Clear the independent memory by depressing the I C llx-ml keys before starting a memory, 
calculation. ("Clear" means to make the contents of the memory 2 ero (0) in this case.) 

Ex. 1 45 x 67 x 89 =. © 

+) 567 * 6 + 8 «. © 

—) 2345 + 25 x 12 =». © 

Total © 



Key operation 

Display 

Note 

1 C ll«-x| 

0. 


45[Z]67[2rj09(jM+) 

i 268335. 

© 

567m6rri8fM+i 

> 11.8125 

© | 

2345m2srxll 2 DEI 

i 1125.6 

© 

r+zri[M+nrRMi 

> 267221.2125 

© Total 


• When subtracting a number from the memory, depress the I ♦/-land IM+1 keys in this order 


Key operation 

Display 

Note 

"2M" 



214(^11331+7^1 Fm+II 2(m±] 

' 12. 


98(31172C=JLO*!23l 

' 170.1 


121(3392[3)27[X) 

* 186. i 


mwm 

< 31620./ 



i 340.r 

Ans. 


• Even if the l C l and |x-»x| keys are not depressed prior to calculation, a previously stored number 
can be cleared from the independent memory when a new number is stored in the memory by 
depression of the |s-»x| key. 

• In the above example, the independent memory and 1st memory (M,) are used. 

When you use the 2nd memory, depress the Istos) end |ho-a1 keys instead of the (ifoil and fnccil 
keys. 


Ex. 3 (8 x 9 + 12) x (21 -1-7+5) 

(2x3 + 5)x(4x6-7l 


Key operation 

Display 

Note 

"2M” 



2[S3(3D5C=]13=1 

' 11. 

(2x3 + 5) 

4f>ri6r^7f xn 

• 17. 

(4x6-7) 


' 187. 


8rx~i9r+~ii 2i~=~ii e 

' 84. . 

(8x9 + 12) 

2im7rn5m 

r 8.. 

(21 + 7 + 5) 


' 187., 


cs 

i 3.5935828871 

Ans. 


SCIENTIFIC CALCULATIONS 

• The accuracy of functions are described in "SPECIFICATIONS". 

• The following functions can be used in chain calculations: _ 

sin, cos, tan, sin" 1 , cos"' , tBn~‘ hyp, arc hyp, -»DEG, ->D.MS, e x , 10*, In, log, x/ , *sj , 
x’.l/jt.irnl, ( , ) . 

1. Trigonometric function 


Ex. 1 cos ^ = © 

Ex. 2 sin’ 67° - sin 1 32° = © 


Key operation 

Display 

Note 

RApr f ii ic im4r^n^5n 

7.071067813 -01 

Ans. © 

DEG 

32®SQ[=D 

8.473291857 -01 

0.566514759 

sin 1 67° 

Ans. © 
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Inverse trigonometric function 
{sin -1 , cos"', tan" 1 ) 

A calculation result of inverse trigonometric Function can be obtained in the following ranges: 


Ex. 1 


1 sin"’*, 

, tan -1 * 

9 ■ cos "'X 


DEG: 

-90 £ 6 g 90 

DEG: 

0 S 9 S 180 

HAD: 

2 - 2 

RAD: 

0 § 6 ^ rr 

GRAD: 

-100 g 6 ^ 100 

GRAD: 

0 g a S 200 

sin" 1 1 

3.5- © 

Pv o - s/l-0.6’ 

Ex ' 2 tan 


0.6 


3. Angle conversion 

To convert degree/minute/second to decimal equivalents, degrees and minutes/seconds should 
be entered as integer and decimal respectively. 

Ex. 12° 39'18" -» Enter 12.3918 

e When decimal degrees are converted into degree/minute/second, the display (answer) indicates 
that the integer portion Is degrees, 1st and 2nd decimal digits are minutes and the 3rd and 4th 
digits are the seconds. 

• The 5th through end decimal digits are decimal degrees. 

Ex. 1 Convert degree/minute/second to its decimal equivalent. 

12° 39'18" “ © 


Key operation 

Display 

Note 

grad .smia^i 

33.33333334 

Ans. (9] © 

DEG ir=1.6lx5-|rS~l 

CEtSCS-eCSISItsSI 

0.64 

53.13010235 

Ans. [°J © 


Convert decimal degrees to degree/minute/second. 
12.655 - (2) 
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Ex. 3 Hour/minute/second + hour/minute/second. 

7 hours 45 minutes 13 seconds + 12 hours 29 minutes 54 seconds - @ 


Key operation 

Display 

Note 

12.3918Fh*c1 

12.655 

Ans. 12.655° © 

12.655l~F~lf*p*sl 

12.391800 

Ans. 12° 39'18” © 

7.4513F«cim 

12.2954f««cir=l 

Ea 

7.753611111 

20.25194444 

20.150700 



4. Hyperbolic function 
Ex. 1 sinh 4 = © 

Ex. 2 (cosh 1.5 + sinh 1.5) s = (5) 

Ex. 3 1 - tanh 1 1 = @ 

4 


Key operation 

Display 

Note 

4|hypifsln I 

27.28991719 

Ans. © 

1.5l*iyp|kosll + 11.51 hyp11 sin I 

H5H] 

2.129279455 

1808.042412 

Ans. © 

■■< )" 

i nm3m4[ii 

1 Hyp Ilian || X 1 )[~=~l 

0.75 

5.965858084 -01 

Ans. © 
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5. Invars* hyperbolic function 
Ex. 1 sinh" 1 9 » (?) 

Ex. 2 n/b 5 + V cosh’ 1 (2 + tanh-‘^-) = © 


Key operation 

Display 

Note 

91 F ll«<Hl sin 1 

2.893443996 

© 

"( r 

5(SC±3 7C52CH] 

74. 


mrrirxinn 2 m 

2. , 


[_< ]E[BQ lmi-^llanl 

8.958797342 r 01 



14.84069736 
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7. Logarithmic function 


Ex. 1 

\ ■ In 21 

- © 

Ex. 2 

5 3 • In 5 = © 

Ex. 3 

32* 
log 32 


Ex. 4 

« 77 ',-' - ® 


Key operation 

Display 

Note 

2miyxirxl21l In II = 1 

1.522261219 

Ans. (T) 

503[S5Qn]ClI] 

201.179739 

Ans. © 

32rj^i4rri32rnnHgir^i 

696658.8142 

Ans. (3) 

7nc^mir=~irnnri 

6.92820323 

s/V -1 

m7rH~im[Wi 

-4.477421282 -03 

Ans. © 
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Key operation 


Display 

2677.1312 


23.5QD2.5dD 

2677.1312 

7S35QD4[^ldD 

4.822530866 -05 

258DD4rT~l(T/3t]d1 

4.007789715 

si ■3fy r l4rrD2.-4 r=i 

2.612923548 16 

Ex. 5 8’ = . © 

12’ = . © Constant: 5 

23 s = . © 

Key operation 

Display 

afyDsdi 

32768. 

i2dll 

248831.9997 

23d1 

6436342.995 


11. Factorial 


Ex. 1 
Ex. 2 


71 + 91= © 

121 

31x41x51 


© 


Key operation 

7CEEEIC+D 

_ 9BT5IO] 

•■( r i2 mr/mm 
QIl3|_FJ |nT]riri 4rT~irnTI 
nris mrnri i > h = i 


Display 

5040. 

367920. 

479001600. 

24. , 
27720. 


"10. X s /~y' (x th root of y) 

Ex. 1 V256~ = © 

Ex. 2 \/7T9 + ’ </72 +83 = © 


Key operation 

Display 

Note 

256mF+y|4(~=] 

4. 

Ans. © 

"( 1" 7fxl9l F r</|3r7D 
rn72f~+i83rF n*<n 
2.5QDC=D 

3.979057207 

155. i 

11.49758274 

V7 x 9 

72 + B3 

Ans. © 

Ex. 3 ’n/ 127 - . © 

\/l024 = . © Constant (x) : 5 

’v&95 = . © 

Key operation 

Display 

Note 

127(~Flf^l5d1 

2.634879412 

© 

1024l~=~l 

4. 


6895l~=l 

5.857426586 

© 
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12. Permutation 
Ex.1 7+1 P 4 - © 

Ex. 2 - © 

Ex. 3 5x,P, - © 


< ) 


Key operation 
7C±32rT1(i?p7l6r^l 
6[H(nPr)4CH4C=] 
5 nm~ri 7 l F IlnPrl 
3QXH) 


Display 
60480. 
90. 
7. r 


Note 
Ans. © 
Ans. © 


1050. 


Ans. © 


















































Constant ( r ) = 6 


13. Combination 


.C,+,C 4 = © 


Key operation 

Display 

"( i" iomincFi7r+i 

120. 

memiiicriemr^i 

148. 

grnsrnimi^sr^i 

1287. 


10 Cj 
Ans. © 

Ans. © 


Key operation 

Display 

Note 

121 F l|nPr|6l~H~l 

665280. 

© 

10l~=1 

151200. 

® 

8C=D 

20160. 

(D 


Constant ( r ) ■= 5 

Display 


792. 


252. 


56. 


-{ Key operation Display 


12 mEcR 5HT1 


ioC=j 


6C=D 


14. Percent calculation 

Ex. 1 45% of 2,780 - 2.780 x-^-= © 

82% of 2,780 - 2,780 x - (2) 

100 

Ex. 2 What percent of 360 does 126 correspond to? 

- What percent of 360 does 207 correspond to? 



-j— x 100 © 

fgxtOO- © 


Key operation 

Display 


278onri45m(4%i 

1251. 

© 

B2fF 114%) 

2279.6 

© 

i26m36omn%) 

35. 

© 

207CED BS 

57.5 

© 


Calculation of percent change x 100 : 


Key operation 

Display 

547f"—~l473l~F~lf4%1 

15.64482029 


Note 
Ans. [%]. 


SPECIAL CALCULATIONS 

1. Plot calculation 

This calculation is to plot a function by entering the initial value and the pitch value. 

The special function mode selector must be set at "N". 

Note: As for the functions available in plot calculation, refer to the table on page 30. 

1) The functions assigned to the special function keys. 

ieC5f) rxni4xinun ri 

□(=□□□ 

IpiotI Used to set the plot mode. 

When the plot mode is set, the symbol ( ■> ) is displayed and the numbers and the 
instruction in the calculation except for the independent memory will be cleared. 

(Xo I Used to enter the initial value into the calculator in plot calculation, 

I4JC | Used to enter the pitch value (Ax) into the calculator in plot calculation. 

I Xn\ Displays the value of (x„ + nix). Whereby « = 0, 1,2,. 
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2) Calculation method 

1. To perform the plot calculation of scientific functions except for y x and x \fy ; 

i) Set the plot mode by depressing the letorj key. 

ii) Enter the initial value lx 0 ) and the pitch (Ax) to the calculator by the l To l and[7»| 
keys respectively. 

iii) Depress the key of the desired function consecutively, then the answers at the poin 
x„ + nit will be displayed. 

Ex. Plot calculation of the x’ (/lx) “ x’) 

x 0 = 0, Ax = 0.2 (change Ax to 0.5 in the middle) 


Key operation 

Display 

Data 

Note 

"N” IPLOTj 

I J 

0 . 


Set the plot mode 

go] 

J 

0 . 


Input the initial value x„ (01 

■2(4X1 

J 

0.2 


Input the pitch Ax (0.2) 

gg 

J 

0 . 

0 . 

Start the plot calculation 

gg 

J 

0.04 

0.2 

fix, + Ax) 


Key operation 


Display 

Data 

Note 

gg 

J 

0.16 

0.4 

fix „ + 2 Ax) 

gg 

J 

0.36 

0.6 


gg 

J 

0.64 

0.8 


gg 

J 

0.8 


Current value of x 

gg 

J 

t. 

1.0 


502 

J 

0.5 


Change the pitch Ax to 0.5 

gg 

J 

2.25 

1.5 

(Ax,) 

gg 

J 

4. 

2.0 


gg 

J 

6.25 

2.5 


C3 


0. 


Reset the plot mode 
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pitch. 

When you change the kind of scientific function from one to another, up-to-date values of x (= x, 
+ nAx) & Ax on the previous scientific function will remain unchanged, so that you can continut 
plotting from x n+ j on the new scientific function with the same Ax. 


1. To perform the plot calculation of the functions, y x and \fy , 

i) Set the plot mode. ,-, 

ii) Enter the initial value (x 0 ) and the pitch (Ax) to the calculator through theggand 

lily I ke vs. __ ,__—. 

iii) Enter the constant A followed by theg!Jor[_£jLakeys. 

Ex. Plot calculation of y* x„ = 2, AX = 2 and A"3 


Key operation 

Display 

Data 

"N" 1*23 

J 0. 


2gg 

J 2. 


E2 

J 2. 


3(3*1 

J 9. 

3 1 

gg 

j 81. 

3 4 

gg 

J 729. 

3‘ 

(2D 

J 65661. 

B‘ 

gg 

J 59049. 

3 ID 

ra 

J 531440.9993 

3” 


Note 


Set plot mode 
Entry of x„ (2) 

Entry of Ax (2) 

Entry of A start plotting 
a (x„ + Ax) 

A (X 0 + 2AX) 

a (x 0 + 3Ax) 
a (x 0 + 4Ax) 
a (x„ + 5Ax) 


58 


5 ? 








Key operation 

Display 

-1 

Data 

Note 

[2D 

J 

4782968.992 

3 h 

A U 0 + 6Ajr) 

HD 

J 

43046720.92 

3“ 

. a (x„ + 7Ax) 

rm 

J 

387420408.1 

3" 

a (x„ + 8Ax) 

C£3 


0. 


Reset the plot mode 


2) Each of these four keys have two functions, the symbols printed in the light color can be 
addressed by touching the key, the symbols printed in the dark color, can be addressed, by 
first touching the l F I key. 

CDCDEHED 

EjgD Displays the number of samples entered. 


• It is impossible ro change to the/* 0 r x s fy function from other functions except for the/ 1 
and X s[y during the plot calculation. In order to change, the new initial data must be entei 
ed. However, it is possible to change to any one of the scientific functions from/* and 
x \fy during the plot calculation. 


CED^il 

S3 

CEDES 

CUD 


Used to obtain the sum of the data (Ex). 

Used to obtain the mean value of the data (S'). 

Used to obtain the sum of x 1 (Ex 3 ) 

Used to obtain the standard deviation of the samples (s). 


2 . 


Statistical calculation 

• By entering the data into the calculator, sum of x (Ex), mean of x (X), sum of x’ (Ex 1 ) anc 
standard deviation of samples and populations can be obtained. 

• To perform statistical calculations set the special function mode selector at the "STAT" 


mrs^i 
S3 
I F I S3 


mode. 


Used to obtain the standard deviation of the population (o). 
Used to enter the data (numbers). 

Used to correct the mis-entry. (delete function) 


1) The functions assigned to the special function keys. 
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2 ) 


Ex. 1 


Calculation method 

Two kinds of standard deviation can be calculated by the EL-5001, 
deviation of samples (s) and the other is that of the population (o). 
The formulas used in the two standard deviation calculations Bre; 



a 



n i 

E xl-nx 1 
i=J 1 

n 


Calculate the mean value and the standard deviations 


No. 

x values 

Frequency 

1 

30 

1 

2 

40 

2 

3 

50 

4 

4 

60 

4 

5 

70 

8 

6 

80 

9 

7 

90 

5 

8 

100 

2 


Key operation 

Display 

Note 

"STAT" ca 

0. 


30E^3 

1. 

Number of samples 

40FX l2j°«H 

3. 

Number of samples 

50i~X 14E*""! 

7. 

Number of samples 

60(234 S3 

11. 

Number of samples 

70[>ObS3 

19. 

Number of samples 

80CED9S3 

28. 

Number of samples 

90(335 S3 

33. 

Number of samples 

ioo(3D2 S3 

35. 

Number of samples 

(S3 

70.85714285 

Mean value 

UJS3 

2480. 

Sum of x 

mirei 

185800. 

Sum of x 1 

m 

35. 

Number of samples 

EH) 

17.2134402 

Standard deviation of samples 
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Key operation 

Display 

Note 

Key operation 

Display 

Note 

mrsFi 

csd 

16.96575189 

0 . 

Standard deviation of the populations 

Clears the numbers and the instructions 

"STAT" "DEG" 

rc~i 

30^’H 

401 X I2I»“'‘°H 

70mriofl1 

501 X I4E»"°I 

60l X I4f»"a| 

50 PD 48[«ln)l = 1 

70f X~]8pB 

0 . 

1 . 

3 - 

1.84509604 

7. 

11. 

37.15724129 

19. 

Number of samples 

Number of samples 

Interrupt calculation 

Number of samples 

Number of samples 

Interrupt calculation 

Number of samples 

Note: Be sure to operate the|~C Ikev before and after a statistical calculation. 

3) Interrupt calculation 

Even when the statistical calculation mode is set, interrupt calculations can be done. In ilk 
case, however, the calculation using any one of n^.lT^.rifi^.rTl.pn.li^ |5rS| (B^ 
(ecil] and | j%~) keys are forbidden. 

Ex. 2 When the following interrupt calculation is done during the entry of the data in abot 
example; 
log 70 » (T) 

50 x sin 48 = (5) 
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Note: The followings can be used at the input data in statistical calculation 

• Entry number 

• Calculated result of a scientific calculation 

• Product (Entry number x number of samples or calculated result of scientific calculati 
x number of samples) 

To enter the above data, depress the l°«'»r»t or l F H“"°f keys following the data. 

4) Correction of the data 


r-;- 

Key operation 

Display 

Note 

65C234CEJE3 

3. 

/ Correction 

i sonri4t^H 

7. 

J 

60l~Xl4FB 

11. 

_ 


Ex. 3 When 55 instead of 50 is entered by mistake in No.3 step in the example 1, correct the d*^ 


Key operation 

Display 

Note 

"STAT" [5H 

0. 


30 

1. 


40[X]2B 

3. 


55rx~l4EB 

7. 

Incorrect operation 


Calculation of quadratic equation 
a Formula; ax'* + bx + c ” 0 

a Set the special function mode selector at the "EQ" mode. 
1> The functions assigned to the special function keys. 


f a~ll b H c 1 1 */»~| [3) 

(X) Used to enter a. 

I~b I Used to enter b. 

I'Tl Used to enter c. 
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”• TB 'ca k .v ™. b . a „ r ^, 

'" ““ " ** P«k. > MM 

Lrr c :rr ,n9thecr,kev ' the —«»„ 

In case of .magmary roc, only imaginary number portion ■ 

2) Calculation method 

.!! ^ ,er the * o1 a - b c in this order . 

_ * 0wr '“ - »<•»«-.». obIU „„ ; 



CEIGS 


Note: ■ n shows imaginary root. 




• When you wBnt to correct any number entered, just enter the right numbers. 

Note: The number of a, b and c must be entered in this orders. 

3) Interrupt calculation 

The interruption by scientific calculations is possible during the entry or after depressmg 
the l “fi l and/or l F ll°£| keys. 

And the calculated result of the interrupt calculation can be used as the data for a, b and 
c in the quadratic equation. 

Ex. log 1000 (log x)’ + 5 log* — log 100 = 0 
log* - y 

log 1000 x y 1 + 5^ — log 100 ■= 0 
log x = y X • W 
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Ex. 1 Solve the quadratic equation 

© 6* 1 + 7x + 2 = 0 

© 7x* — 3x + 4 - 0 


Key operation 

Display 

Note 

-EQ” C$3 

0. 


61 a 1 

6. 

Entry of a 

7QJ 

7. 

Entry of b 

2CD 

2. 

Entry of c 

GS 

-0.5 

Root (a) 

CE3L«£J 

-6.666666667 -01 

Root (0) 

2f~a~1 

2. 

Entry of a 

3R7^im 

-3. 

Entry of b 

41 c 1 

4: 

Entry of c 

cza 

r> 0.75 

Root (a) real number portion 

f~F If 1 

" 1.19895788 

Root (0) imaginary number portion 
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0001 


4. integration 

™.„„ 0 „,„ m ^ ... 

Formula: f K x*dx 
a 

D The functions assigned to the spec.al function keys. 

CSCECritSilB 

aocncu 

Used to enter a. 

Used to enter b. 

Used to enter the coefficient (k). 
used to enter n. and perform the definite integration. 

2) Calculation method 
Ex.1 Calculates Qx'dx 
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Ex. 2 Calculates^ (5;t 4 + 4x’ — 3 jc) rfjc 

/* (5x 4 + 4*’ -3 x)dx = f*5x 4 dx + J -4 4x 2 d.x - f A 3x dx 


Key operation 


Display 


Note 


"{" rci 

OL a I4 l~b~l 5 l K I 4 [ral,"+ ] 
oi a uf b wnrte irai nn 
ocr]4m3nni ixgir^n 


0. 

1024. 

1109.333333 

1085.333333 


Ans. 


Ex.3 7 x 12 x sin52 + J" 3 3 xdx - f ' (ix' + Ddjt = 
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Key operation 

Display 

Note 

■T CS 

0. 


id3 

1. 

Entry of a 

3CE 

3. 

Entry of b 

4nn 

4. 

Entry of k 

2 Ira) 

34.66666667 

Ans. 


• Since the machine assumes that, as soon as one of a, b or k values have been entered, the 
integration has started, there will be no arithmetic functions working uniil the integration 
has been completed by the Isnul key. 

• If you want change any values of a, b & k, simply reenter the desired numbers. 



5. Complex number calculation and coordinate conversion 

• This calculator can perform the four (4) arithmetics and chain calculations of complex 
numbers in the "a + bi" mode. 





















• Set the special function mode selector at the ”a + hr 
) The functions assigned to the special function keys. 

□□CBSeJES® 

m ssxsl --—«—«. .... 

■ “ r.. 

^ ^ 3lso to display the value of* or , of the calculated result. 

. ^ le ^ ma 9inary numbeTZ^on ofTh^ C ° mP ' eX "* 

coordinates.*^ "" Va ' UB ° f ' h feC ‘ an « ul - -ordinate or the value of . i„ po lar 
• Andalso used to display the value of, or , of the ca.cu,a,ed result. 

Used to convert rectangular coordinates into polar coordinates. 

^ Used to convert polar coordinates into rectangular coordinates. 



Note: • Even when both of a and b are zero, either a or b must be entered, otherwise the four 
(4) arithmetic calculations will become impossible. 

• To correct a mis-entry of a or b, simply re-enter the right number. 
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2) Calculation method 
a) Complex number calculation 

Four (4) arithmetic calculations of the complex number will be performed by the following 
method. 

Addition (a+bi) + (c+di) “ (a+c) + i(b+d) 

Subtraction (B+bi) — (c+di) ■» (a—c) + i(b— dl 

Multiplication (a+bi) x (c+di) ■ (ac— bd) + i(ad+bc) 

_. . . ac+bd , . bc-ad 

Division (a+bi) - (c+di) = + 1 c i +t) i 


Ex. 1 (5 + 4i) + (6 + 3i) “ 


Key operation 

Display 

Note 

"e+bi" I'c 1 

0 . 


61 a | 

5. 

Entry of real number portion 

4 l~b~| 

4. 

Entry of imaginary number portion 

GD 

0 . 


61 a 1 

6. 

Entry of real number portion 



.2 (12-6i) + (7 + 15i) - (11 +4i) = 


Key operation 

Display 

Note 

"a + bi" 1 C 1 

0. 


i2rai6Ryqmm 

0. 


7(Xli5CEin3 

0. 


1HXI4 rbir^i 

fl o. 


ra 

0. 

Ans. real number portion 

CE 

5. 

Ans. imaginary number portion 

CE 

8. 

Recall the real number portion 
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_g x-3 4 x (7 — 9j( x (— 12 + til) 

Key operation 

"a+bi" f~Cl 

4 CmCED 
7(XI9(SIX)E] 
,2 E9CHh irs~ir=j 
cm 
cm 


Display 


0. 

0. 

0. 

0. 

60. 

740. 


Note 


Ans. real number portion 
Am. imaginary number portion 
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Before starting calculations, set the DEG/RAD/GRAn u i-_. 

depending upon necessity. AD * ,or t0 a Proper angular mode 

Rectangular coordinate - Polar coordinate conversion 
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Ex. 4 16 (sin 30 + i cos 30) t (sin 50 + i cos 50) = 


Key operation 

Display 

Note 

"a+bi" "DEG" (31) 

. 0. 


ismrxi 

0. 


30( sin 11 a I 

0.5 


301 cos|| b~l('-r 1 

0. 


50 [sin] Cm 

0.766044443 


5oico'»inni = i 

R 0 


cm 

15.03508193 

Ans. Real number portion 

cm 

5.472322287 

Ans. Imaginary number portion 



Key operation 

Display 

Note 

"a+bi" "DEG" □□ 

0. 


41 a~l 

4. 

Entry of x 

3(33 

3. 

Entry of y 

EEE 

R o. 

Execution 

cm 

5. 

Ans. r 

cm 

36.86989765 

Ans. 0 
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EX ' 2 Q " cu,a '“ the product < Z , x 2 I th K “ 

2. - 1 2 + 9 i ’ S °' U,e value a "d the amplitude. 

2, - 7 + 3i 


Key operation 
''a+bi' 1 "DEG" [~g-| 

^CUaCB rxl 

7(X)3[X|[X] 

CD 

S3 

ESI 

S3 

__ SD 


Display 


110.2365966 

60.06808815 


Absolute value 
Amplitude 




n 
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Polar coordinate -> rectangular coordinate conversion 



6. Calculation of the vector 

This calculator can perform addition, subtraction, inner vector and cross angle of the two 

vectors, and coordinate conversion similar to the "a + bi" mode. 

V = (V,, V,) 

1) The functions assigned to the special function keys. 

C53 OSES] E§ilS 

□□□[ZD 

rwi • Used to enter the component x of the vector and to display the component x of the 
calculated result in addition and subtraction. 

■ Used to enter the value of x in rectangular coordinates or the value of r in polar 
coordinates. 

■ And also used to display the value of x or r of the calculated result. 

I V2 I • Used to enter the component y in the vector and to display the component y of 
the calculated result in addition and subtraction. 

• Used to enter the value of y in rectangular coordinates or the value of 8 in polar 
coordinates. 

■ And also used to display the value of y or 8 of the calculated result. 

I ♦re I Used to convert rectangular coordinates into polar coordinates. 
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ESI Used to convert polar coordinates into rectangular coordinates. 
2) Calculation method 

As to the calculation method for the coordinate conversions, see page 81 

a) Addition and subtraction of two vectors 
Ex. 1 Calculates the component* andy of the vector c. 
a = (5. 1). b ■ - - - 



Key operation 

Display 

a 

Note 

-V- [£] 

0. 


5(52 

5. 

Entry the component x of 7 

1® 

1. 

Entry the component.)' ofK 

CH 

0. 


2(52 

2. 

Entry the component x of b 

3 [WJ 

3. 

Entry the component) 1 oflo 

S3 

R 0. 

Execution 

(52 

7. 

The component x of 

(52 

87 

4. 

The component)' ofc 


Ex. 2 Calculates the components x and y of 
the vector c. 

, — f. —♦ 

c = a — b 

a (7. 2), ?<1,4) 


Key operation 

Display 

•■v" S3 

0 . 

715221 v2l_=J 

0 . 

1(524(511] CHI 

fl o. 

rwi 

6. 

152 

-2. 



Note 


The component x of c 
The components y of c 
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b) Inner product of two vectors 


(a, b ) = a, b, + a 3 b. 

Ex. 3 Calculates the inner product of two vectors 
S’-112, 3). S=<7, 6) 


Key operation 

Display 

Note 

"V" CE 

0 . 


12(52 

12. 

Entry of a, 

3 [W] 

3. 

Entry of a 3 

ca 

0 . 


7(52 

7. 

Entry of b, 

6® 

6. 

Entry of b 3 

CE 

102. 

Ans. 


c ) Cross angle - , , and b-lb,, b 3 ) can be obtained by the following 

Cross angle of the vector a = (a,, a, I and 


formula. 


a. b. + e 3 b 3 
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CALCULATION RANGF 


The entry and four (4) arithmetic calculationsT~ — " ' 

1st and 2nd operand, calculated result: tlx 10'” ~ ±9.999999999 x 10 99 
Scientific and special functions: 


Functions 

Max. error 

Dynamic range 

Note 

sin x 

±1 at the 

9th digit 

OEG: 5.729577952x10-” 

S lxl< 1x10'“ 

GRAD: 6.366197725 x 10"” 

£ lxl< 1 x 10 10 

RAD: 1 x 10-”<|*|< 1 x10‘°. 
x =0 


cos X 

1 

±1 at the 

9th digit 

DEG: 1 x 10"”Slxl<1 x 10‘“ 
GRAD: 1 x10"' 9 S|xl< 1 x 10‘° 

BAD: f|o' x10 ’ <<l * ,<1x10 “ > - 

x » 0 

tr» 3.141592653 


tan x 


cos ' 1 x 


tan x 


1 1 at the 
9th digit 


±1 at the 
9th digit 


±1 at the 
10th digit 


DEG: 5.729577952x10 ” 

£lxl<1x10’“ 

X=0. 1x1*90x120-1) 

GRAD: 6.366197724x10-” 

<lxl < 1 x 10'° 
x =* 0. lxl * 100 x( 2 n—1) 

BAD: —i—x 10"“<W<1 x10' 
1 HU 

X =0, lxl * | X (2n—1) 


1 xIO" 90 <lxl=i 1. X 


1xl0-”glxlglx10”.x=0 


n : integer 
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sinhx 

±1 at the 

9th digit 

1 x 10'” g lxl < 227.9559243 

When the value of x in the 
vicinity of 0, the accuracy 
vecomes low. 

cosh x 

x = 0 


tanh x 

±1 at the 

9th digit 

1x10-”S lxl< 1 x 10 ,l>0 ,x=0 

When the value of x in the 
vicinity of 0, the accuracy 
becomes low 

sinh" 1 x 

±1 at the 

9th digit 

>/T0x10- M <lxl<10‘ c .x=0 

v/10 = 3.16227766 

cosh"'x 

±1 at the 

9th digit 

1 £x < 1 x 10 JO 


tanh"‘x 

±1 at the 

9th digit 

1x10-”§lxl< 1.x = 0 


- DEG 

±1 at the 

1 x10‘”glxl< 1 xIO'^.x^O 


- D.MS 

10th digit 
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e* 

±1 at the 

9th digit 

—227.9559243 <x 5—1x10 ” 

1 x 10'” §x< 230.2585093 
x = 0 


10* 

±1 at the 

9th digit 

-99 ^x^ —1 x ” 

1x10”ix< 100 , x = 0 

_ 

In x 

±1 at the 

10th digit 

1x10 ” gx<1x10“* 

When the value of x is in the 1 

vicinity of 1. the accuracy 

is low. 

logx 

±2 at the 
10th digit 

__ 


X 1 

1 1 at the 

10 digit 

,/To x io" 10 <'xi < 1 x 10 s0 

X =0 _ 

_J, 

V* 

±1 at the 
9th digit 

1 x 10 "” S x < 1 x lO 100 . 
x = 0 

-- 

V? 

| ±1 at the 

1 9th digit 

! x 10‘”g lxl <1 x 10 ,M . 

* = °_ 

-- 


J --- 

- 1 - 9 


f 






nPr 

±2 at the 
10th digit 

0 =* r ^ n ^ 69 In, r: integer) 


nCr 

±3 at the 
10th digit 


Quadratic 

equation 

-- 

t 1 at the 

9th digit 

ax 1 + bx+c = 0, 
a * 0 

1x10’*g lx 1. Ix’l < 1O ,0 ° 
x , x' = 0 

X : Final result 

x': Intermediate result 

Statistical 

calculation 

- n, Lxi 

±1 at the 
10th digit 

• Ex’ 

il at the 
10th digit 

(T) DATA, CD 

• 1x10-* , glEx | .|<lx10“ K> . 

Lxi = 0 

- 1x10-”g IEx I - J l<1x10 ,M , 

Ex/ 1 » 0 

• n' ; pos live integer 

(D s 

- 0 < n 

number of samples (integer) 
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Integration 

*1 at the 

9th digits 

A kx n dx = —Tx n+1 1 b ; 

a n+1 a 

• 0 ^ n $ 98 (n: integer) 

• A: Final result 

• A’: Intermediate result 

• 1 xIO-’’^ IAI. lA'l < 1 x 10 1M 

A, A' = 0 




(A + Bi) x (C + Di); 



• Addition/ 




subtraction 

(j) Addition/subtraction 



tl at the 

1 x 10”gl A±CI < 1 x 10'“® 



10th digits 

1 x 10-”^l B±DI < 1 x 10’®° 




(A±C). (B±D) = 0 



•Multiplica- 

(2) Multiplication 



tion 

a=(AC—BD), b=(AD+BC); 



12 at the 

a, b: Final result 



10th digits 

e‘,b': Intermediate result 


Complex 


1 x 10‘”5 | al, Ibl < 1 x 10'“° 


number 


1 x10‘”g la'I, ib’l < 1 x 10‘°® 




a, b, a', b’ = 0 



IS 





















* Division 
*3 at the 

10th digits 

© Division 

„ _ AC+BD u _ BC-AD 

a ‘ b= C 3 + d’ : 

a, b: Final result 

a', b r : Intermediate result 

1 xIO"’ 9 S| a l, ibl, la'l, Ib'l < 1x10’“° 




a. b, a', b' 0 

C 3 + D 3 * 0 


Coordinate 

conversion 


(D -*r. 6 

• 1x10- J, g lx 3 +.y 3 )< 1 x 10 100 

• x 1 + y 7 =* 0 

r ~ \/x 3 +y 1 



■ £; x has the same condition as 
the x of tan" 1 

B - tan' 1 £ 

X 
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n 

±1 at the 

9th digits 

© -x.y 

. 1x10"” = r< 1 x 10'°° . 

• B has the same condition as the 
x of sin x and cos x mentioned 

. i'x'iO'” S l r sine 1 < 1 X 10- 
1 x i0" ,f ^ 1 r cosfi 1 < 1 x 10‘° 

ir sinel.lr cosel “ 0 

x - r cos e 
y - r sin 0 

I Vector 

• Add./sub. 

1 1 at the 
10th digits 

Inner product 
• Inner 
product 

*2 at the 
10th digits 

fA, B) x (C. D); 

0 Add ./sub. 

The same condition as the add./ 
sub. of the complex numbers. 

0 Inner product 

x - AC + BO; 

x : Final result 

x‘ : Intermediate result 

1 x 10'”^lxl. Ix'l < 1 x 10 ' 
X.x' =0 





■ cross angle 
*2 at the 
9th digits 

© Cross angle 

AC + BD 

V(A 3 +B 3 HC 3 +D 3 ) 

x : Final result 
x' : Intermediate result 
1x10- ,9 g Ix’IO x10 ,M ,x = 0 

Cross angle 6 of 
(A, B) (C. D); 

AC+BD 

ft sent" 1 



1x10- 50 <lxlg 1, x =0 

here, (A 3 +B 3 ) (C 3 +D 3 1 *0 

V(a 3 +b 3 mc 3 +d 3 ) 


SPECIFICATIONS 


Model: 

Display capacity: 
Decimal point system: 

Symbol: 

Calculations: 


EL-5001 

Mantissa 10 digits. Exponent 2 digits 

Automatic changeover from floating decimal point display system to 
exponential display system and vice versa. 

Minus symbol appears both in mantissa and exponents portion. 

Four arithmetic calculations, multiplication and division by constant, 
memory. Degree/minute/second « decimal degrees conversion. 


Component: 

Display- 
Power supply'- 


Operating time: 


Ambient temperature: 
Power consumption. 


tunclio" r °°' ,nd 

loo ..por.en.lal tQUare and P 0 -" ' . calco'al'On. 

im*. r^r 

'xzfjziszz *—-— 

, etc. 
etc. 

jrescent display tube 

iprox. 7 hours (with EA IBB, 

the way of use. 

c ~ 40°C (32° F ~ 104 
C: 3V 0.25W Iwith AAl 


101 



Dimensions: 



SERVICE center address 
sharp electronics corporation 

U Keystone Place Paramus. New Jersey 07652 
(201) 265 5600 

2arva*rd Avenue,' 8 o«orT Massachusetts 02134 

"-RONICS CORPORATION 

^^e^oToavh Highway Arlington. Virginia. 22202 
(7031-521-6570 

SHARP ELECTRONICS CORPORATION 

6478 1-85 Norcross. Georgia 30071 
(404) 448-5230 

.“• 60525 

(312) 242-0870 

sharp electronics corporation a 90810 

21 580 Wilmington Avenue, Long Beac . 

(213) B30-4470 

SHARP ELECTRONICS CORPORAT^ON^ as 75080 

1205 Executive Drive. East Ricnaros 

(214) 234-1136 







